Hypomethylation of LINE-1 and Alu in well-differentiated neuroendocrine tumors (pancreatic endocrine tumors and carcinoid tumors).
Neuroendocrine tumors including carcinoid tumors and pancreatic endocrine tumors are uncommon, and the genetic alterations in these indolent tumors are not well characterized. We studied global hypomethylation by analyzing long interspersed nucleotide elements (LINE)-1 and Alu methylation using pyrosequencing in 35 neuroendocrine tumors and corresponding normal tissue. The tumor samples were less methylated than normal tissue at LINE-1 (P=0.04) and Alu (P=0.001). The mean relative tumor hypomethylation (difference in methylation between normal tissue and in tumor) was 11.5+/-10.0 for LINE-1 and 5.8+/-6.4 for Alu, and were correlated with each other (correlation coefficient 0.6, P=0.001). Relative tumor hypomethylation of LINE-1 was higher in ileal carcinoid tumors than in non-ileal carcinoid tumors and pancreatic endocrine tumors (P=0.047), and tumors with lymph node metastasis (P=0.02), chromosome 18 loss (P=0.001) and RAS-association domain family 1, isoform A gene methylation (P=0.02). Alu methylation in tumors was inversely correlated with methylation of O(6)-methyl-guanine methyltransferase gene (P=0.02). Our study shows that hypomethylation is more common in carcinoid tumors than in pancreatic endocrine tumors and is associated with clinicopathologic features, and genetic and epigenetic alterations in these tumors, including lymph node metastasis.